PCT 





(si) mm&ftftme 

C12Q 1/68, C12N 15/11, C12M 1/32, 
G01N 33/58 



Al 



(11) SKI4^B## 



WO99/06591 



(43) HEI^gfjB 



1999^2J3 110(11.02.99) 



(2i) mmmm^ 



PCT/JP98/03413 



(si) mmm ca, jp, us, (at, be, ch, cy, de, 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



(22) S^ttS^P 



1 998^7 30 0(30.07.98) 



(30) &9tiftr-9 

#fi¥9/206602 



1997^7^31 0(31.07.97) 



JP 



(71) fflKA (*SSrSft<-f-'<T<iOlB^H(-ov^T) 
Mit^^WHTHE INSTITUTE OF PHYSICAL AND 
CHEMICAL RESEARCH)[JP/JP] 
T351-0198 #3E»S]3temj£JR2#l-e- Saitama, (JP) 

(71) mm A ; &£Xf 

(72) «n# 

*MSfi3S(HAYASHIZAKI f Yoshihide)[JP/JP] 
T305-0074 »go< tfffiieSff'&HTBl-l 

Ibaraki, (JP) 
(74) ftIA 

#3g± ±^P#^c, ^(SHIOZAWA, Hisao et al.) 

t 1 04-003 1 mjzm^&KMm-Tssms-^ 

KRFfcT/USKr Tokyo, (JP) 



(54)Title: METHODS FOR DETECTING MUTATION IN BASE SEQUENCE 



(57) Abstract 

A method for detecting a mutated nucleic acid and/or DNA fragment which comprises hybridizing a nucleic acid fragment, etc. 
immobilized on a plate with another nucleic acid fragment, etc. to be examined in the presence of the mutation, binding the thus formed 
inappropriate base pair to a substance capable of binding specifically to the inappropriate base pair, such as labeled Mut S, and then 
detecting and identifying the fragment to which the above substance has been bound; a method which comprises treating, in place of the 
above substance capable of binding specifically to the inappropriate pair, an inappropriate base pair formed between hybridized fragments 
with a substance capable of specifically recognizing and cleaving the inappropriate base pair, thus cleaving or removing the hybridized 
fragment starting with the inappropriate base pair, labeling the fragment remaining on a plate after the cleavage or removal, and then 
detecting and identifying the thus labeled fragment; and substances capable of binding specifically to an inappropriate base pair such as 
GFP-labeled Mut S. Thus, structural mutations in two or more genes can be detected in parallel. In particular, structural mutations can be 
detected while monitoring the extent of expression simultaneously. 
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mz^to<DmfcTmjE^mffi<D&mi,^ig^£ < \$.tmx\<^z>mm^mxthz> 0 
~(Dm*jimfc^&Wiitiirz^m-£2miz3:mx^z> 0 ioi* c dna coumkcojj& 

xhv, ftoi ofiitjcyy ^fi¥#f-cMf£;h,/c cdna ^£^±^(it9ott, ^ 

£-T3l 1 (Df/ls— ^XfoZ> cDNA 03&£{fc^ifeT?&5as, Differential display j£ 
(Liang, P. and Pardee, A. Science 257, 967-971), rzH^IUIfe (Molecular indexing 
(Bernner, S. and Livak, K. J. Proc. Natl. Acad. Sci. USA, 86, 8902-8906 (1989) K 
RLCS (restriction landmark cDNA scanning (Suzuki, H. et al. Nucleic Acid Res. 
24,289-294(1996)) <D£5 tt&im&ZtlT^^Zo ^tibOjj&lt, 
£.<0 DNAHf^Sr^lWtfeWLTV^S^, SSCP j£ (Orita, M. et al. K. Genomics 

5, 874-879 (1989)), DGGE (Denaturing Gradient Gel Electrophoresis) (Myers, R. 
M. et al. Method Enzymol. 155, 501-517 (1987))^£rffll^T. DNA WrK±.<Dl&g: 
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isRxfi&xvfmu-eMft&j-vnfo&fr cdna (est) &*:&iz&mzti. Jfisaaw 

$j££tirCl^5 0 ftia-Cti^S cDNA "74-7^ V ~ £rffll/^itfe^£fi<£> 

tLOOfe^c r<D cDNA ^Di/x^ ha»fc#k*Lfc*:fi0>? a — cDNA 
W^n7^-x^7/Us">3>* = ^!;y/(Schena, M. et al. Proc. Natl. 
Acad. Sci. USA, 93, 10614-10619 (1996)) t V ^ $ ;h/fl/>5 0 ^(D^ 

±IE^ n— ^i^Si-Sita^lgmSrx S^±(i@3£Lfe cDNA 
a^BiPjnfc: mRNA $riSfr$5^S/S-CgSS8 Lfc^ p — zf t ^^-T ^ V ?4 Xf 
SwirT, mi±}-r^o Z.<DjJffi-£, m&Ztlft cDNA (EST) ^Ti^ol^T, Ts/ir 

DNA TffiK (cDNA (EST)) r t 3 C £/c, PCR idffc#L 

Differential display ifr^^^life (Molecular indexing ) (D X 0 \Z. PCR ^rffl 

hifi-V^tlW — ^\ RLCS Jfe<7>«tp* PCR Zmi'^^feXte, isn-;ls(7) ? &£ 
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mft<D'ptj; <itioi, l fcfi 2 UU±.(ommK%LX$ l ft* fete 2 ffi^-t 
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<DWlf£m}Ti<D'Jrt£ < 1 1> 1 o t . 1 m&tUt 2 SJ^±<DtMllff>i-St>' 1 ffi* fcfct 2 

fcmwn, mfcommiz 1 sxn 2 m^±(D rna itf^xi* pna mn^^ 

ffl 1 fi, MutS-GFP fik#* >^f£ ♦ 56^^7^ ^ K^Ht^E&Sr^-fo 
IIS (A) 
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i m$. fctt 2 nu±<D p n Ai#r;t a* e> * bii^s i a* 2 «a±coKff 

K-SrH^LfcSteJ Srffl^So ±l21£i&»rJt 1 fi, DNA Wf^&V RNA Wf^^^-, 
SSliSt^^S^tl (1#) <^KfilWf>T-*/ctt*— (1*) ©PNAWf 

j&fdli, DNA mftRXfi RNA »tJt\ DNA t0rtf&"C* PNA KfrJt, RNA RJrJt&t* PNA Br)t\ 
*fcttDNA»f>J-&T/RNAWf>t-&U«PNA»r>T-^«H£LTV^T't J J:<, ^4§£\ &Wt 

cDNA "CfeoTi ^yi» DNA -?jfco T t>#^ft9IStt*V \ Igf^±fi©cDN 
A <7) — g& * /c i i <££tf <Z)@d?'J £ Wi~ 5 DNA »r Jt tfcottS^c 
DNA »rJt&&tK-Ll-@J£ Life: m±f£. BNAf-y^k LX%lhthX\,^Z> c cDNA 

hz> 0 &m<D£o^ m^mm^m^m-m^^^^^t^^tz^v-r^x^ 

£teJ-B^£H5J£ife*t**£ lT(i, J; <9 ^tfjidli, #'Jx.li\ cDNA 
^EST (cDNA<D-g|3) / DNA m&mf 5 r. £ tfS-Ct . ^tbbli. <k^(D^ 

m^m^^xmWkir^^ tfrx%z> a ^y^DNAR-c^7^^ K\ yr—i>. pac, 

5 
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BAC, YAC^^lfSrimSc 

±te^ft cDNA EST SfcyyA DNA ^S|i % ^*q^j£T*§J 9 tH L, £lg± 

#"J;ttt\ Chrisey, 
L. A. et al. Nucleic Acid Res. 24, 3031-3039 (1996), Timoffev, E.N. et al. 
Nucleic Acid Res. 24, 3142-3148 (1996) {CgEttO^fe) /j^f * L V £»f Lt) 

£l£<Z>^ffi(£ 1 2 U£i±(D RNA l^jtXfi PNA |*fr>t SvM' ^ U if — > 

^t§ 0 hwIE RNA Brtfxte PNA BJfjm, ^W5'*}fe»i3'Mg{c:*3V^^Steir 
@^£*l5 0 Sfc, »r>i-«)Ste^^@^±, GdaifcE* RNA BrK-Xfi PNA BrJt^ag 

*&m<Djjm-vte, i &WBtto<nm&<DmmsrftRTf/xte pna 

6 
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o'AiiPNAi^oTU< > -t<7)®^ mmzwrn-t^mxn, 

t^/Xtt^fi^S^S 2S^±« DNA Sffjt, RNA WfJtXtt PNA IHf^Tfc-S r 

# 5 0 $ DNA KlfK-^t/ RNA 0ffi\ DNA mKRTf PNA IfrJt, RNA KffJt&O - PNA 

»Wt\ *fcfiDNA»rJ=}\ RNA BrJt&tf PNA ifr^tT^T^ J; < , -fc<Z)#£\ 

cDNA, y/A DNA X >Of hoT?te? (in vitro transcription) $*bfc RNA 
Stf/XiiPNA -efcSr 5 0 <&U ^tt5>{dRR^$n*V\ 

mtf, mmtmmm^mm-t^mn^ cdna wfK-efes*^, sw^mn* 

»K3S^*ajfta» h mRNA Sr^f* U&l cDNA 5 ^jfc t£ «fc 9 i. CO cDNA 

Xfe (B) 

**W^i<7>tftttj^ife(ci3»tsxg (b) -eti, ±isxs (a) m&^tw 

7 
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(b) -m, r^^iiE^s^fid, ^miEm.m^i^mmmz.^-r ^^om 
<t^-e£>5 0 mfrttjitt, Jzf&&mj£<D ^s<?js:k lt, Mut s 

S.cerevisiae (g|#) J±J3|5<7) 5 ^^-^-^^ fffeS MSH1 ^ MSH2, $ 

biz. t hMSH2 ir^T^So 

£7c % y*P^t7 (Schizosaccharomyces) &5|5CD ^ ^.-^ ^^^-^^ 

Mut s te±mM(DMmK^&mm-tz>— m<D?^s<?ig.<D — d-c&<9, ^iiiE 

&&tt<D$$ft%:!fcm&]\Z.mm.L.Xffi£--rZ> (Su, S-S. etal. Proc. Natl. Acad. Sci. 
USA, Vol.83, pp. 5057-5061 (1986)) 0 £7c, Mut S ^ W^W^fi^fci: Ltli, 
±IE£W{-, 0tfx.fi, Fleck, 0. el al. Nucleic Acids Res. , 1994, Vol. 22, No. 
24, 5289-5295 (df£i££ixfc v-y'lf 5/ * n ^ -fe (Schizosaccharomyces) 

s<?Ml*. T/G^gH4EJtfH£T/C, C/T, T/T, T/-, A/-, C/ 

-, G/-, G/G, A/A, A/C, A/G, G/T, G/A&TC/ A^fg 

8 
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tefc^PfSo C/C^^yf^^W^IHTft #Jx.tf, Fleck 0. el al. 
Nucleic Acids Res., 1994, Vol. 22, No. 24, 5289-5295 i£ffi^£ jftfc -y 
ts n * ir* (Schizosaccharomyces) C/C ^^St4^ ; fi"i--5 5 ^-v y^N^* 

C/T, C/A, A/C, C/-^i£tttj^-r5o 

r i*s*qe>4x-CV5 0 Mut s *i"^ff<Z)4g£\ G/T^?yf^GA 

i, y^5t^^^«, ^^w^ff, ikitmn, v^^m. 

mGLTtm. j&M&mm. mm. m%Rw>s*?wfab%zmfribmt£frz> 

'J>te<bh l U&toWemmzti&o M^w^f^Ltfi, #<J;Lte\ gfp 

(Green Fluorescence Protein) ^^{f 5 ^ £ ^"CcT £><> £tf££ L"C(i. f^Jx.fi\ Mut 
LTtt, His ^\ ^l/K*'>y^^ HACaNiU*^)*^ myc *^§E&W 
V\ HA * myc * ^{£3* LTtt^riT^PnSt HA Xlflft myc ffifls&JBV %5 n £ # 

7— if, ^^^-U^ (aequorin) $££3£lf 3 r £ tfSfij3fe<5 0 

9 
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X'foZ> Green Fluorecsence Protein (GFP) ttl^&Sfi&JlJb&fCfc 

t£2 5 KDa (Dft^lk&W^? Mut S (DM.fc¥ b =* \*>7ls~J*& 

&t*£xm&* f^fg&ftm u ftyt&&&m\*^x*mjEmmtt&tfiM-rz> ^ £ 
xa (c) 

y<?n. fg»«, ikitmw.. v >^mwmxmmi,tim^, at*, s^i* 

1,2-dioxetane) &fi^Z{t'¥%l£&W%WZ> ttfXZ , is Z7 * ? <Dl& 

10 
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n a (DWrfriz t> mm * m a l , 7) >o ^ ^ # v/x « p n a <om k 

$ <b , ^ ^ & &^-r £ mm & n/xit. pna<d \z.mx zntzmmz. 
y *v x l fcwf^- * ^ $. ti z> ^miEm.m mfr* <o itm * m m-r z n t & x % s 0 

=fc 9 ^fWicii, ^S^te^^^SOfctf/XfetP N A(Dl^Jt{-#A£;ft7cfIf& 

11 
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«t vmmzKfz^mjE&mib&gm^&irzmm^k >mtti-t-5= m*.*** gfp 

^/Bi^T MutS SrSISfeU. *hk\z&te&Wzfcto&X'zfu-zf&m8LLiz&&te. 
#mWFiZ.&\i^T<Di>'y'1-M-£ MutS <©i/^/U-e*>«5, U— If— T-M)SB#(Di/^ 

#»w^7t^«^ gfp (D^uftm&tmte&m^tt, &yt\z. x. 9 ^<z>^ 

T.U (D) 

5?^ W— - \?k LTii, Mung bean ^ 9 UT — i?\ SI ^ 
12 
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l"T-ir\ RNase I ^m^lr 3 d t fcX% 5 0 

SrilJfc-f 5j&StfSfcS 0 Wx.|j!, mTIE MutS ^ b C/C 5 ^-^ y^-fe^^ w?^Sfij#r 

>s<?^(Dmiiimmxmt-fz> 0 Mz-tz. Muts g/t 5* 
■^y^G/A ^^^^-^t'nmtHL^^K mz. c/c ^v-^i^Ltiiis 

I^t5^7 7^-f ^-Iii^< ^tHL^l/^^ G/T 5*-^s>^G/A ^^-v 

f^ffl^-frr, ^FmiEikmtt%&&k Lwry * klwml, ig (e) 

^^*^{*§0|^^{iS«±jCSSo^i»f>tSr^8«-rS^Sr^ffl-t-5c Mung bean 
^^UT— ir\ S\*2UT—~ t?\ RNase I ^*il:E^S^&!B^5^3tS$rffl^ 

IS (E) 

^^©i2««ft©Ii (E) XIZ, Ig (D) T^iSfctt^^I^S 

13 
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m^mjE^mn^m^^^-t^^n^mmxmiftz i><Dt mmx $> s„ 

Xg (F) 

tuts: ii^j: ^st5o tim^tm. aiiaoa^^jt ^isnii^T?^, ^ 
^^m<Dm2(D^^m^^^x^, ii (e) {'jou^T^^tL/ctsi^^mai 

14 
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urn (e) iz&\,^xmK^tt5-£tiz>mmti*. iib^^y/t/^^stiiT' 
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3I»'J l 

H^k't'S DNA fi TSHj3^=^^^ K (Hayashizaki, Y. et al. FEBS Lett. 188 
(1985) 394-400) ^^bl»Lfc 0 Zf*7*% K-<^- (pBluescriptll 

©^D-=y^f>fh, SstI, NotI (C t MSH/3cDNA £}f ALfct)©) 
SstI, NotI -C^OIfrM, T#n— *^ftifcT*#iIiU *SM Lfc*^ TSH/3cDNA, 
1 u g Sr^/Cc 

w CO TSH 0 cDNA <7> 3' T^fCl^TO «t 9 1^7 S; J S£#A Lfc 0 
TSH0DNA 1 Mg 

2' , 3' -^^"df v^-5-(3-T ^ / t°>-l-^ 7U)UTP %kWlf& 0. 5 M 

Terminal Deoxynucleotidyl Transferase (T0Y0B0 M. 0^) 50 units 
\0xfcfc/<?7T — (T0Y0B0M 0*) 5 /i 1 

Sffc^fi 50 p. 1 -C 37°C60 #|SH >-^r h Lfc c 
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3' 5fcT ?. Sit TSH j3 DNA 0.5 /ig 

^fl 10^1 -CSJCKL, ilxCtt), 3 , ^J£#/l'jtf3f->'/l'g3:*AL£. DNA H 

Stell^7^ K^7^bMLfc B K#7*£ 100% h!j7^ta7t 

f - ht'ifi 1 B#fSi*Q.JHI£, ^^{Cl 2% APTES (Aminopropyltriethoxy 

silane, mM<t¥)fei&Ck:7± h >\ 50:50) (^gUT, ^fi 1 BjJILfc. Ti? 

HUte 3'5fc#A'>tf=frvyU TSH /3 DNA idl&^/t i 
S rixw Ul *7 5 y -fbStSiC h L/c c LT 50°C, 6 l$ra-f 

y^fa^- h- L^cf^x ?3fe^-^ 1 (10mM Tris-Cl [pH 8. 0], ImM EDTA, 0. 1% SDS) N 0. IN 
NaOH, (lOmM Tris-Cl [pH 8.0], ImM EDTA) "Cl(M^gfe# Lfc Q rftjcj: 9 , 

£«±fc:@^t &m DNA £#fc 0 

HJ£0ij2 

Muts-GFP ^;<? wm^L-?? * ^ wmmzm 1 tc^i- 0 

£i\ T^fli® DH5a(^Y77^^^^-l'^V^ yH±£L #11) © MutS itfi^ (Schlensog, 

V. and Boeck, A., J. Bacterid. 173, 7414-7415 (1991)) £r PCR "0*11*6 Lfc 0 ± 

tft^^-lcii, K>^i2<£>id?"J£MU Xhol ^SrtSfc-tirfc ttg gta 

etc gag atg agt gca ata gaa aat ttc gac> T^TT 1 ^^ — (dfi AccI SflMS^frF/c 

ii"5<t 9 {^-fi&lS! L/c cga cgt tgt cga cac cag get ctt caa gcg ata aat ^Pftlt^t'e 

*tfg L/C DNA 7 7 ?V > b tt Xhol, AccI T'fi^b Lfcf£, pEGFP-Nl (CLONETECH *±®L 

17 
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*IH) J-iSf£U MutS-GFP £ U DH10B (y 4 7f * * ^ y ^sf/i'&Ms *IB) 

DH10a^P>HJl|XL^ MutS-GFP NotI, Xhol (H*^— >tiM. 0 >fc) "C 
VN-ft LT, pThioHisB (Invitrogen f±§^ t7^ <E> NotI, Xhol 
HP-Thio-MutS-GFP L/c Q 

rtL^BH-fflTsi^fli® T0P10 (Invitrogen $±M, t7^^)l-tAL, LB igJ& 
if 25°C-Ci##U IPTG ^^Dx.T, ffii^^^Wdg^^U J£*L;fc&& 
® Lfc 0 r Offi{££rig#?&5&# U lOOOOg -cig'fr LfeJHff * ^fe&ffift Lfc 0 

&tbtl-fc.*ft&&mft% ProBond id =7 J* (Invitrogen f±$$L ^7 V*") SrfflV ^"CISJ 

?±<7)^a hn— M^-oxmmi^, mm%>)*=^> c rv-5r~r— ^-c^m^x v hp 

K=*f *>^SP#£ MutS-GFP U ft & $J "PffllL tc 0 r*L$r SDSHMfckibKUW** 130kDa 
<7v^>- KSrEJPHiU ai/-> 3 yU MutS-GFP fifc^w^Ki; 

Mmn 3 

H«'J 1 "CtfM&Lfc DNA ^^7=^, ^SWW^y ^^->3 >%^< "T/c 

ft, 70mM totfo^^tB., 0. 1M pH8. 0, 35% l-^f/H-t'nU^y^i 

Lfd 0 32 P "e^Hfc TSH jS tf-ffl/?* h7^K cDNA (Hayashizaki, Y. et al. 

FEBS Lett. 188(1985) 394-400) 0. 1 /i g £ 4/x g poly (dA) (v-^Vft:®^ *H), 

2. 5/zg ^fliffi tRNA (v^V#;®k tKH), 4/ig^^7^CotI DNA (7'f7fs'^t 

V 3Ll/#M±m, mm). 0. 3//1 10%SDS ^Ayfd 11 A/ 1 3. 5xSSC U 2 # 

ffl^Sft£-ti:fct£^iB.TN'&* Lfco A/fyy^^-^gytt 62°C<DS7WS c t I T- 14 

^fiofco ^-Tft, 2xSSC, 0. 2%SDS 5 5^ 0. 2xSSC T" 1 ftm^Ltc c Z.tl 

18 
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l-Hifc0»J 2 Lfc MutS-GFP 1 -^-y^e/K 0.02M KP0«, P H7.4, 

0. 05MKC1, 0. ImM EDTA, ImM is?-*'* W Y~)V, 0. 01%BSA ^S/^^-fr. 37°CT 
1 &f?&4 l/lrzi^— h Lfz 0 0. 02M KP0 4 , pH7. 4, 0. 05MKC1, 0. ImM EDTA, ImM is 
* W h-/K 0. 0196BSA -Q-Otmk. f)tiMTt' MutS-GFP flt^* K 
^ife^LTl/^S^^p^J^Lfco Z^ik. DNA fy/Ot- h7 W7 7^- 
££9, 7-<^Lfe cDNA iW^!l V^H— >a > LT^S^if 9 ^*lJ^Srff 

ofc 0 ^m^n 2 i^-r 0 
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frhtez>m*hm\-f.frZ) i mitten 2 mu±(DmK%m7ELfrmm±(Dmmmft<D 
'pte <Hioh is* fcfi 2 mu^^mmm^Ru i /c« 2 m^-tv p n 

A^tftf>kfc58¥a»kiifim5^fc< £ 1 1 U^m^^k^^m^ t 7~ 
(C) mjfB#j«^^t/cW>1-^, BufB&»£tfcm-r5r iiatipimis 

(3) ^^-ety^-a-^^^^W^Mut S ^W^TOL < ll^^fW^/cteC 

®, mt*i"<9m., m^m. i&ytmm. timtmrn. ^mn^t 

K-esaa^tL-rv^sis*^ 1 ~3 <m vf*Lfl> 1 JK^f2ic^^£c 

(5) ^giE:!g£#fc:#&tfj 5$&fCtfS, G F P (Green Fluorescence 
Protein) T^lfc^ixTV^fpPfcJS 1 ~ 3 <Z)^-f*L7^ 1 JStCffitt^&o 

(6) |gS^^i-^^^S^t//XttPNAW»f>t^Stt$tbTS3«9, 

20 
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(7) mm&Wij£ir^mm&Tf/xtePNA<DmKi^A£ntcmmi)K ^jiie 

o) (a) i m&tcit2MM±<nmmm}iRTfim&tci±2MM±(DPNAm)i 
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